Timed interruption of insulin therapy in diabetic BB/E rat pregnancy: effect on maternal metabolism and fetal outcome.
Experimental and clinical studies have suggested that periods of poor metabolic control in early diabetic pregnancy have an adverse effect on the developing embryo, but the precise nature and mechanism of this damaging influence have not been defined. In this study the effect of withdrawing treatment with insulin for 2 days at various times during early gestation on maternal metabolism and fetal outcome has been investigated in the spontaneously diabetic BB/E rat. Non-diabetic BB/E rats and diabetic BB/E rats treated continuously with insulin throughout pregnancy served as controls. Continuously treated diabetic rats had a higher rate of fetal resorption and bigger placentae and their offspring had fewer ossification centres, lower extractable pancreatic insulin content, larger hearts, and smaller kidneys and lungs than the offspring of non-diabetic rats. Interruption of treatment with insulin further aggravated the adverse effect of diabetes on the outcome of pregnancy by resulting in a further increase in the rate of fetal resorption, a rise in the neonatal death rate, a reduction in fetal body weight, and retardation of skeletal development. These effects were more apparent when interruption of treatment with insulin occurred during the period of organogenesis, i.e. during gestational days 8 and 9, and 10 and 11. Two severe malformations were seen, both in litters originating from mothers whose treatment with insulin was interrupted during and immediately before fetal organogenesis. We conclude that a period of disturbed maternal metabolism during fetal organogenesis is capable of affecting the survival, growth, and organ development of the fetus and that the spontaneously diabetic insulin-dependent BB rat appears to be a good model for studies of the effect of diabetes and its treatment on the outcome of pregnancy.